


Issued Weekly 


AND 


Aerial View of Pane, Sbowinp Place de la Concorde 


SPEQAL FEAT 

' THE PRESIDENT Oft AS 
^ \K \I 1!0>AI II* \h APPKOPRl 
AIK SERVICE, AIH fORCEAS 
SHALL W£ AI&9USH TBP;^ 
THE NELD FOR A BTOF Al' t»P 


VOLUME X 
;^uail)cr 17. 


The GARDNER. MOFFAT CO, Iwc 
I OGHLAND. N Y. 

225 F(XJRTH AVTINUE. NEW YORK 




618 


AVIATION 


r 


PROGRESS 


demands eternal improvement. That which is considered 
the ultimate in efficiency today must tomorrow be superceded 
by a facility of even greater perfection. 

Commerce is insatiable in its demands for the speeding up of 
transportation — the minimizing of distance and effort. 

It allows that aerial transportation must early become an 
economical necessity, for by this means alone can be circum- 
vented the physical and practical limitations to present 
methods of travel by land and water. 

Firm in this conviction, the Dayton Wright Company will 
continue to apply all the resources and ingenuity at its com- 
mand to the production of aircraft of surpassing excellence. 
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Pessimists in Aviation 
are requested to read the 
following - - - - 

Charles F. Kettering, vice president 
of General Motors Corporation and 
one of America’ s foremost Automobile 
authorities, says: 

Several years hence the aircraft industry wiU 
be a big business; h is in its infancy, but it is 
developing. It is a real institution. A means of 
transportation wbicb is from three .to five times 
faster t han any other is a utility; it is such a 
great utility tbat we de not at first appreciate 

it. 

I made only two railroad trips last year; 1 
flew more than 15,000 miles. 1 was not out 
joy.riding; I wss jtut at one place and wanted to 
go somewhere else, and I traveDed in an airplane. 
Indianapolis is 110 miles from Dayton. To drive 
there in an antomobile requires 3 1/2 bra.: on 
the fastest railrosd train the trip requires 3 hr. 
We flew from Dayton to Indianapolis in 50 min . 
We had lunch there and returned home within 
3 hr. Detroit ia about 225 miles from Dayton. 
We can have an e»ly breakfast, fly over to 
Di-troit, spend the day there and fly back for 
dinner; 1 hr. and SO min, flying time each way. 
Columbna is about 70 milea from Dayton. It 


only requires 35 min. to fly over there. Two years 
ago, in winter, we flew from Dayton to Was hin g- 
ton by way of New YoA, 560 milea. We made 
the flight to Mineola in 4 hr. and 10 min. We j 
repeated that trip many times, and fonnd out | 
some interesting things. If the wind blows in one 1 
direction at one place, it must blow in another I 
direction at some other place. We have been I 
able to find a Dayton-New York wind, and when i 
we flew a mile higher we found a New YoA- , 
Dayton wind. ^ 

The aircraft industry is here, and it will 
become a fundamental mdustry. The economic 
side of it is so fundamental and the commercial 
side is so tremendous thst commercial organixa- 
tions should awake to the fact that to reap 
commercial success they must contribute some- 
thing to fundamental research problems, 

The BaCo Airplanes will interest you 
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CURTISS AVIATION FIELD 

MINEOLA, LONG ISLAND, N. Y. 

The best equipped flying field in the country 
Former U. S. Government Airdrome, Hazeihurst Field 
The center of Aviation Activities; one hour from New York 
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The Preeident < 
HHB President's message t 
extremely iptcrceting refei 
a thU 




;r os to some of the provisions advocated, the Presidential 
message, being the first authoritative pronouncement on 
aviation made by the new Administratioii, cannot but be read 
with the deepest attention by all who are coneemed with the 
fnture of air navigation. 

The advocates of a Bepninte air department and of a single 
r force will undoubtedly be disn|ipomted by the opening 
paragraph, where aviation is said to bo “inseparable from 
either the Army or the Navy”, although they — and the whole 
.nantieal world — will be relieved to read that the new Ad- 


ministration realizes that il 


t, in the 

it for I 


nterest of n. 




:s”. The specific reference to the Air Mail Service as 
important initial step in the direction of commercial 
ition” will in particular he hailed with satisfaction, 
ut the most gratifying part of the Presidential message 
dealing with aviation ia beyond controversy that advocating 
the sdojition of federal regnlarion of air navigation. The fnll 
unportnnee of this reeommendation can hardly be realized 
we federal air legislation ia actnally in being, for it is 
only by practical comparison that the great value of this 
sure will he appreciated. Of course, it is to be hoped that 
national air legislation will follow the provisions of the 
International Air Convention as closely as is compatible with 
tbe rejection of the League of Nations, for what the President 
s about the hampering elToct of independent and L-onflieting 
legislation on tbe part of varions states of the Union applies 
h equal force to our relations with other countries, partic- 
ularly Canada, Mexico and Cuba. 

inre the nmv Administration does not, apparently, con- 
template the creation of a single air force, it iz but natural 
that the President should advocate the passage of the Hicks 
bill, which provides for a Bureau of Aeronautics in the Navy 
Departiiicnt. The advantages of this measure are set forth 
elsewhere in this issue. 

The final paragraph furnishes further cause for gratifica- 
tion as far as the development of commercial aviation is 
eoneerned, Tlie forward looking policy of the Array Ail Ser- 
vice of cooperating with varions federal, state and muniripal 
agencies in an endeavor to establish air routes and aerodromes 
is approved by the PreaidenI, who snggasta further develop- 
ments along this line. 

Altogether, the Persidential message holds ont high hopes 
to the aeronautical world, despite the fact that it may not 
meet with unqualified approval insofar as the oiganization of 
onr fighting air forces is concerned. Its great significance lies in 
that it is the first time that Washington has formulated some- 
thing akin to an air policy. This ia an excellent beginning. 
It is now the duty of the seronantieal world to keep the Pres- 


Storage and Maintenance of Aircraft 

I N the consideration of air transport almost all writers set. 
down a large figure for depreciation, which, if allowed 
to stand unchallenged, constitutes a serious aigument; 
against commercial Kueecss. The experience on which such 
estimates are based is largely war experieuce, or else post-war 
experience under conditions far from ideal as regards storagii 
and maintenance. 

In the air an airplane not used for stunting undergoes much 
lees severe Treatment than an automobile. On the ground 
landing shocks may be severe at times, but with correct landing 
gear design and skilful piloting the wear and tear on frequent 
landings is continually decreasing. It therefore seems reason- 

maintcuance, depreciation of all types of aircraft might be 
reduced to reasonable limits. 

The Navy appears to have given this snbject very careful 
consideration and to have laid down comprcbcnrivc rules for 
storage and maintenance. These nre simple and obvious tor 
tbe most part. Hulls that have been in service should be 
thoroughly washed ont wiOi fresh water and driefi. Tloala 
should not be placed upon tbe floor, but on two blocks fittol 
imdev the bulkheads to allow ventilation underneath. Fuzo- 
lages should be stored in storage racks. Fabrie surfaces of 
airplanes should periodically he washed down with bard 90S)>. 

These and similar rules could be formulated by any capable 
ground engineer. Unfortunately, few are the seaplane statiorz 
where such rules exist, or if tbej* exist, where the rules are 
faithfully followed. When federal air legislation will provide 
for licensed ground engineers, one of their most sssentui] 
duties will be to pay due regard to this important aspect of 


w 


Altitude Cockpits 
HEN eonsideriDg altitude flight for 
purposes, writers often lay considerable st 


1 on tJie 

difficnlties to be met in designing passenger cabirm 
Oxygen tanks, ^ tight walls and temperatnre and pressure 
regulators are stipulated aroeng others and great difficulties 
ate foreseen in developing this equipment. 

Yane driven air eotnpressore would probably obviate the 
use of oxvgen tanks and a simple systrtn of intake, exhaost 
and relief valves might take care of ventilation in tbe paaaen- 
ger cabin, which would have to be constructed with perhaps 
greater care to details than is usnal. Exhaust gas bearing, 
or dectrical heating, comparatively easy to construct, wocld 
maintain a coroforfable temperature in the cabin. 

Taken altogether, the difficulties to be met in providing 
for commercial altitude flying appear to have been aomewlat 
exaggerated. 


521 


AVIATIOK 


The President on Aviation 

From the Address to the ti7th Congress, Apr. 12, 1921 


Aviation it inttparablt from eithtr tha Army or th« 
Navy, and tht ffovommont must, m tht intaretU of 
uatioual rUftiue, encouraga it* dtvelopmtut for military 
and civil purposes. The eneouragment of th« citril 
development of oeronoutica is especially <2**tra6I« a* 
(A* government largely of the expense of 
development and of maintenanee of an industry, now 
almost entirely borne by lk« government through ap- 
propriations for the military, naval and postal air 
terviees. The Air Moil Service is an important initial 
step in tho direction of commercM aviation. 

It has become a pressing duty of the federal govern- 
ment to provide for the regulation of air navigation, 
otherwise independent and conflicting legislation wilt be 
enacted by the carious slates whiih will hamper the 
development of aviation. The National Advisory Com- 
mittee for Aeronautics in a special report on this subject 


ho* recommended the establishment of a Bureau of 
Aeronoutiee in the ne;>artment of Commerce for (he 
federal regulation of air navigation, which recommen- 
dation ought to have legislative approval, 

I recommend the etiaetment of Zepis/aWon eetabZishinp 

eenIraUse the eottfrol of nnvoZ activitiee in oeronanttes 
and removing the restrictions on the personnel detailed 
lo nriation iu the Xrtry. 

The Jmiy Air .Service should be continued as a eo- 

isalion utilieed in <-o-opera(ion «i(h other agencies of 

continental m'rfrojfa and in co-operalton with the states 
in the establishment of io&aZ airdromes ana landing 
fields. 


Air Service, Air Force, and Air Power 


Prepared by Informali 

In thwc of rontroversv n« to Uio rolativo merits of 
seoeraft and aircraft, and as to u-iiotlier tlie air forces should 
have a separate oi^anirstion of their own such as tlie Army 
and Navy, or whether they should be divided piece-meal and 
aaaiftned to those organizations which have utie of them, the^ 

explaia these various temie, it seems neceesarv to resort to 
the history of the late World War. 

Observetion Aviation 

It will be remembered that when the 6rat ai^lane actnally 
flew railitaiy men were immediately interested in it l>eeausc it 
represented to them a mobile elevated platform by means of 
which information could be ol)tained conccminc the move- 
ments of an enemy whether on land or sea. Therefore, upon 
the outbreak of the World War. the few a-rplanes in existence 
were iwed purely for recnnnai.sssnce purposes. It did not 
occur to the military mind at this time that the ain>!ane would 
become a powerful offensive weapon. Therefore, in the first 
few months of the war, a Oemisn pilot in the air would wave 
bis hand in passing a French pilot and go on about his busi- 
ness, which was to get all available information relative to 
the Rioveiuents of the French forces on the ground. This 
status persisted for some time and then some ingenious pilot 
got the idea that it would be a great help if he could sihoot 
^e enemy pilot while engaged in his mission and thereby pre- 
vent him from carrying back any information which he might 
gain. He attempted to do this with a pistol, rifle and shot 
gun with very poor soceess, due to the extreme difficulty of 
hitting an ohjert moving al a high rate of speed which was 
also capable of <|nioUy maneuvering out of range. 

However, this idea was enoo^ to start things, for the next 
Step, which proved of extreme importance, was the monnt'ug 
of machine guns capable of shooting through the propeller. 
This waa destined to change the entire aspect of war as con- 
cerned the flying end of it. It did not take a military genius 
to figure ont that an enemy airplane equipped with machine 
gun* was capable of clearing the air of planes not so equipped. 
And thus Um race for air supremacy was on. 


Since tli<> mnehine sun was fixed and fired through tb* 
proi>cllcr, in order to hit anything it was necesiiary to iiiaosn- 
ver the whole airplane. In other words, instead of aiming the 
gnn. the jiilol aimed llie airplane. Therefore, it now bee*™ 

planes, and by so doing, shoot them down. With this ccu- 
ception enme tlie litfie pursoit plane, o 


'erred io as a s« 
as many enemy planes a 
faet its very birth — was 
air of cneniv planes so t 
continue about their buj 

Oemnn dc»ire became tli 
superior pcrfomiani c on 
t pla 


mt piano, whose scope was to dcsteg 
s Twsaible. Its reason for being— is 
for tlie sole purjtose of clearing Che 
hat its own observation planes coaid 
iinesa as of old and to prevent the 
i continuing theirs. Katuially, the 
at of getting more pursuit planes of 
tlie front than could the Allies. Tht 


which carried o 
fight. 


ore,, at this Mage "c have two distinct branches of 
aviation, One branch concerns itself with aiding troops oa 
tho ground or on the water by sccldng and obtaining for tbos* 
troops information relative to the enemy, and by assisting is 
the adjustment of artillery fire on targets, which, due to it* 
altitud^ it can see wlien the surface troops can not. Tha 
branch is known as Obser\‘ation, which, in turn, is divided hit* 
many specialized hinds of oliservation. such as SurveillanMi 
Army Oliservation, and Coriis Observation. However, th* 
general object is always that wliich is mentioned above. Thi 
other branch concerns itself on'y with fighting in the air with 
a view of proteeting its own oliservation iiiachinea and clearing 
the air of enemy fighting and observation macliines ao that it* 
own observation iiiachines may work freely over enemy ter- 
ritory or water. 

Bnmberdment Aviation 

These two branches constantly underwent iniprovcnicnt *s 
to design and armament until a noint was resebed where it 
was realized that a moden 
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the military mind a vehicle which could carry a certain amount 

of explosive to places beyond the range of artillery. And 

thus in 1918, we have the bombing plane coming into its own directing ei^Ieiy 
as an entirely new branch of aviation. 

It is the function of Bombardment Aviation to destroy, by 


meat, and Attack, whose element is the air; who are not. 

' i enemy troops on the gTonnd or 

whose fnnetion is purdy an aii' 


d the lines, or impor- 
__ _ _ IT, or to attack bodies 

of troops marching along roads, with machine gnn fire 
and fr^pnentation bombs. The possibilities of this branch 
during the late war were merely scratched. With the improve- 
ment of airplanes, greater weights can be carried and more 
effective bombs have been developed, whose terrifle effect can 
be imagined when it is pointed out that in a 2,000 lb. bomb, 
1 000 lb. is high explosive such as T.N.T. There are airplanee 
now easily capable of carrying a bomb of this size, and in 
the near future there will be planes capable of carrying three 
and four such bombs. 

With the advent of the bombing plane, it was found neces- 
sary to increase the number of pureuit planes so that they 
could take on the additional burden of protecting the bombing 
planes a* well aa the observation planes. The bombing plane 
esnying a great load being at least a two-seater, is not so 
msnenverable or fast aa a pursuit plane, and is therefore at 

Bombing, however, like pursuit, does not aid directly the 
forces on the ground or on the water. Ifa mission is to attack 
the reserves or to actually attack troops on the gronnd or ships 
on the water. In order that it may operate, it is necessary that 
the encmv pursuit be kept down or it will be subject to 
a»tTucti<jn from that enemy pursuit before it can drop its 
bombs effectively. Therefore, we have another branch of am 
force coming into being which concerns itself purely with air 
work and is not directly interested, as is observation, in the 
troops on the surface. This, in turn, is composed of special- 
ities. For instance, it was found necessary to divide it into 
Mi^t BombardmcDt and into Day Bombardment One reason 
for the development of N^ht Bombardment waa to protect 
it from pnrenit attack under cover of darkness, as then it was 
a bi^er airplane of slower speed capable of 


applied b 


Ihiring this period of development of the bombardment 
sir forces, pnrenit had not contented itself with simply shoot- 
ing down enemy planes, bnt bad fouud that, dne to its mobility 
and great rate of speed, it eonid de^nd from ^titndes and 
attack enemy troops on the gronnd with its mechine guns, the 
fire from the ground being negligible as the fast plane could 
flic and get away before the forces on the ground conld or- 
ganize a defense against it. This was the forerunner of the 
latest development of aviation which did not take place until 
the closing days of the war and was called Attack. 

The function of the Attack Aviation is to fly at extremely 
low altitudes and actually attack troops wherever they may bo 
on the gronnd. In order to protect it from machin e gun fire 
from the gronnd, the vulnerable parts of the plane and mpne 
are protected with light armor. ThU branch of aviation, 
although in its infancy, hss great proepeot of development 
during the coming years. In edition to oarrying very heavy 
armament (one type now in existence carries eight machine 
guns and one 37 mm. cannon), it also carries smell fragmen- 
tation bombs which are very injurious to the morale of the 
troops. This new branch of aviation is also purdy an ^ 
matter. It is vnlneirable to attadr of enemy pursuit and 
on surprise attack and flying at low altitude to ecape this 
pursuit which is usually patrolling at a high altitude. 


“Air Service” b an unfortunate heritagn 
ana a misnomer. It would be es logical to insist that the 
army be called "Artillery” or “Infantry”, each of which is h 
component of the Army. 

In the event of war, the difference betwera air service and 
air force becomes even more sharply defined. The Air Serrioi 
vronld be mobilized at the same i^ as would its division!, 
corps, or armies, bnt the Air Force should be ready to operate 
on “ D Day" to prevent hostile air raids on our important 
centers, and at t^ same time to attack the centers of the 
enemy with a view to delaying his mobilization and prepara- 
tions. Without such an air forc^ if the attacking nation hal 
one, strong and efficient, qnr main centers could be put com- 
pletely out of action with gas and high explosives. This 
interference mi^t become so serious as to prevent our inobih- 
zation and ro^t in almost complete helplessness, Agmit, 
tbe Air Service depends directly on the size of the srmy 
mobilized. The Air Force is limited in size by that of the 
hostile air force and our ability to produce the necessary 
equipment and personnel, 

rhci -Air Power- Means 

Hsx'ing traced the development of Air Force, it is desired 
to treat briefly the subject of Air Power. Air Power may lie 
defined as the application of air force, and air force can lie 
mobilized and concentrated at any desired point infinitely 
quicker than can units on the surface, either troops or ships. 
Air forces move without reference to raOroads or roads at a 
rate about five times as great as the average movement of ships 
and of troop trains. Therefore, by menas of this air for<% 
power can be qnickly applied to any point of our coast within 
a very limited time after information is received that snob a 
point is threatened. Like every other power, however, it must 
be directed by one h ead. There are no frontiera or coast lines 
in the air, and it makes no difference whether this air foiee 
fights over tbe sea or over the land, tbe peiuonnel a trained 
in the same manner and the tactics udized are identiesL 
Again, it is only the Observation aviation or Air Service 
stays and acta directly with troops or ships. 

In doting this paper, it is d»red to aak if any thinking 
person would advocate doing away with our navy on the sr.p- 
poaition that if we should have war our plant# could tom ont 
the necessary batUeships with their auxiliaries in to be 
of any use. Such a proposition is quite as sonnd aa is the one 
that advocates that the equipment for an air force can tlnis 
be built. It takee three years to develop a first dass fightctt, 
bombing or attack plane, a limit of time which comparee wiui 
that necessary to develop a fighting naval vemel. The navy 
in the future must share with the Air Force the honor of 
holding tbe first line of defense, as the navy possesses no 
means within itself to stop an air attack. Therefore, why not 
face tbe facts and aet accordingly f 

It must be appreciated, in considering Air Service and .iir 
Force, that the Air Service is really a part of and works 
directly with the Army organization. Therefore, Air Semiee 
aviation need not be ready for action until tbe Army itself is 
ready for action, inasmuch as it cannot be used by o 
with the Army tTnits at the front u 


s reach the 


Therefore, from the above it can — 

“Air Service", which was originally applied to aviation, wM 
led because at that early time the only work of the ai^ 
B was observation work as outlined previously in this 
Its duty was simply service to the troops on the 
gronnd and it had no other function. However, we see ttot in 
addition to this air service, arms of aviation have been devel- 
oped which ere purely air force, namely, Pnrenit, Bombard- 


^ _ _ it the 

front aa it takes the Amy to prepare for and reach the front. 

On the other hand, it wW be necessary for the Air Force to 
be^n operations not only on tbe day, bnt on the minute (hat 
war is declared. In ease there should be war between the 
United States and a bordering country, the tide whieb put its 
air force organizations into the air first, attained air asien- 
dency and maintained it, would decidedly have the advantage; 
it could carry on depr^ting expeditions against important 
centers in the enemy territory with much grei^r effect thaa if 
it were necessary to carry on these expeditions in the faos of 
overwhdmdng forces of enemy aviation. In other words, the 
Air Force, like the Navy, is a first line of defense and mnat 
be ready to aet the minute war is declared, whereas the Air 
Service is a service tike tbe Signal Corps and necessity for its 
presence is not established until the army with which it oper- 
ates takes its place at tbe front 


What $598,090,781 Bought in War Aviation 

Details Now Available of Achievements of Our Avia- 
tors and Cost of War Air Effort Here aitd Abroad. 
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A.VIATI0N 


amoant spent for Below is given the cost of oar Air Service in the United 

gronped under the total of States in d^il from figures compiled bv AviatiOk and Ais- 
ca.»PT JovBKAi. from offlci-' ‘-• 


The 


officii 


)rk of o 


available. In last week's iasae n 
detailed statement was published of the War Aviation appro- 
priation showing $682,5^781 has been returned to the United 
States Treasary. The detailed cost of oar War Aviation 
daring 1917 and 1918 is also now* made publie for tbe first 
time throngfa the campilation of liquidation reports by 
Aviatiox anr AisCRAfT JouBS'Ai. The official statement 
follows. 

AetivUiai a (Ae Front 

“AroaricaB flying ofliicera, with the American 
armies, with the Royal Air Force, with the Inde- 
pendent Air Force, with the French and with the 
Italians destroyed 781 airplanes and 73 balloons, 
a total of 854 enemy aircraft, actually con&rmed; 
it being ini|M«sible to furnish records of non-eonflrmed soc- 
eesses of which there w'cre many. The Amoriean losses in 
airplanes and balloons to the enemy were 289 airjilanes and 48 
balloons, a total American loss of 337. The snperiority of the 
American Air Service is shnn-ti by the confirmation of almost 
three times as many enemy airplanes shot down as American 
airplanre lost to the enemy: and nearly twice as manv bal- 
loona The actnal battle fatalities of the entire U. Air 
Service personnel with the American, British, French and 
Italian armica for the entire war, was 227. It is not possible, 
of eonise, to know the exact nnmber of fatalities of the 
enemy incnnvd in their loas to the Americans of 854 airplanes 
and balloons, bnt it may be assnmed that the majority of three 
airplane losses represent fatalities. 

“American airplane pilots spent 35,747 
hours oyer the lines, participated in 150 bombing 
raids on the weatern front, dropping 255,000 
pounds of explosive. The 37 sqaadrons in operation in 
the first snd second American armies whose flying honrs for 
pilots are given herein, flew 906 honts per squadron, although 
three units bsd been at the front varying periods from 1 day 
to 7 mouths. The American hours nearly equal the hours 
flown by tbe Belgians daring the entire war. Tbe Brituh 
squadrons flew 1292 hours per squadron, on sU fronts, active 
and inactive. One thousand six hundred and forty-two bal- 
loon aseensiotu were made bv American living officers in the 
Zone of Advance, with a total of 3111 hours. These balloons 
made 316 artillery adjustments and were attacked 89 times by 
enemy aircraft. One hundred and sixteen parachute drops 
were made from balloons. The aerial observers employed in 
photography made 17,864 photographs of enemy pomtions and 
distribute for interpretation and other pnrpoees 665,000 
prints. The activities of the Air Service in training and at the 
front were carried on from 73 airdromes in the Zone of Ad- 
vauee alone. Nearly 600 Americaii and foreign decorations 
were awarded to Air Service officers and soldiers up to May 
1, 1919, and the list has been increased since. 

Parxiiuiet with 0t» Armio* 

“On tbe day of the Armistice, there were 46 American squad- 
rons and 23 balloon companies assigned to American amiea 
and to the French, Italian and British Air Forces. Twelve 
of three squadrons had American made DH-4 airplanes. Thera 
bad been sent 1230 pilots and 749 ohaerven to the American 
Zone of Advance. There were actually at the American front 
on Armtstio’ day 767 pilots and 481 observe^ as well as radio 
and other specialists, both flying and non-flying, and 172 pilots 
and 20 observers St tbe front with the allied air forces, not 
to mention other personnel. Other flying officers were, of 
eoures, in reserve and in training. Thirty-five balloon com- 
panies were in tbe A.E.F. on November 11, 1618.” 

Flying rrointog 

‘Thiring tbs war period there were.commisaioned in tbe Air 
Serviec, tmth flying and non-flying, a total of 20,708, of which 
12.449, over 60 per cent were trained for flying duty as air- 
ptana pilots, balloon pilots, airplane and balloon ohaerven. 


airplane gunners, bombardiers, ete. In this trainiitg. for 
fiscAl years 1917-18 only, not to the end of training even, thm 
were flown in the United States 909,006 airplano hours, witk 
a total of 331 fatalities, a ratio of 1.09, and .346 fatalities pv 
1,000 hours flown in 3917-18 respectively. In tbe A.E.F. then 
were llou-n a total of 193,193 hoars in training with IM 
fatalities for the eutire period of training, a ratio of ou 
fatality to 1143 hoars flying. Of the airpbwes receivsd i 
in the A.E.F.. 2948 were sent to training cenUsi I 
and 2925 to the Zone of Advance to Decemb* 
31, 1918.” 

Produetion and Purehano A. E. F. 

“Of the 46 American squadrons on Armistice date, 33 Eqos4 
rons were equipped with foreign made airpl^es, in additia 

British forces used machines of these countries respectiTsly. 
Twelve vinadrons vvere oi>ernting or equipping with Americas 
DH-4’a. and equipment was on hand, both foreign and Ameri. 
can, for further sc|uadrons ns they could complete traiaing 
organize and get to the front. On Armistica day then 
were 740 airplanes actually with the Ameriesa 
armies, of which 196 were American DH-4’s, with 
502 in reserve. One thousand fonr hundred and forty, 
three DH-4's were received in France, sufficient to sup^ 
the unit equipment of 24 'planes, without wastage, for (H 
squadrons. Inoluding automobilea, tracks, motoreyelee, etc, 

|>ortation equipment. Of the 602 hangars on band, 414 wen 
from the United States, and 388 from Franes and England' 

“One thousand eight hundred and eighty-eight airplanes hai 
been outfitted with radio equipment; 1444 airplanes had hi 
armed. There were 9232 machine guns on band, besides th 
installed in air]ilane3.’‘ 

“There had been received in France to Oece_ 
her 31. 1918, 6539 airplanes (4886 from Francs, 
291 from England, 19 from Italy, and 1443 froa 
the United States). Seventy-seven balloons bad 
been aent to the balloon companiea on tbe froi^ 
57 of which were American made, with othera n . 

Above is tlie official record of the achievements of our Ah i 
Service with the A.E.F. and at borne, Volumes have isd 
many more will be written of tbe heroio work of our pilots 
But every time our activities in the air daring the war an I 
mentioned, the pubtie recalls the oft repested statement by | 
uninformed persons “tliat the United States spent a billioB 
snd s quarter dollars for aviation and got nothing for ill 

In last week's Aviation akp AiBCSArr Jodrnai, there vn 
presented for the firet time the fact that $582462,781 of tto 
vrartime aviation appropriations remained unspent and list 
been returned to tbe treasury. The cost to the taxpayers wst : 
therefore, according to the present figures after the Liquids- I 
Hon Boards had finally reported, 3617.489,977. 

It is practically inipoeaible to find out the exact cost of every 
item that was purchased, as so many different departmoA 
bought for the Air Service at such varying prices. WW 
everyone who looks back at our aircraft activities does wad 
to Iraow is what the government received for the vast sua. 
It is believed. that this information is gathered together in s 
condensed report and presented for the first time in tb 
following tables. 

First, are sliown the expenditorre in the United StaM 
From this tabnlation, it will be seen that out of $478,48941^ 
spent in the United States only 3113,721,043.39 was spent (or 
uirplsnes. The engines being ordered in such large quanh- 
tire have to be conaidered separately aa so many more wa 
constructed than airplanes. The sixty-one American fielA 
schools and depots are shown in detailed cost Aa will be sHi 
from the huge qoantities of materials ordered it would be a 



Tntal Expenditures i 

parchnsea abroad for tbe A. E. F 
T been presented giving costa a 
was allotted t 


I U. S. $478,489,977.00 

There were thirtv-one American fields, depots and parks co 
stracled and equipped overseas. As will he seen in the figur 
so many different below it is impossible even now to s^regate all the 

. , , -i, a settlement with has been done in the United States s«»unting, as «« 

iLm CTvernraents snd companies. As the latest figures are prohably scattered in m meny p’acre that on y 
t $19 940,769.28 was spent for 5,229 airplanes. For air- expended by the different omc 
If spare iiarta $7,490,114.2.3 was u»ed, Uangars, tents and The miscellaneous expendi 
r shelters cost 38.228,116.38. »nd other countries total over 

Air Service Expenditure* for A. E. F. 

Sie.SAfl.TSe.SS 


...^ yet obtainable, 
tares in France, England. Italy 
$60,000,000. 


MlicdlAavoas^^elKU : 


0 WiacbM, Eqalpmest i 


.niportadve Eaeipawnt I 


Recapitulation 


Expenditure* in U, S. 
Expenditure* in A. E. F. 

Total War Aviation Expenditure* 
Actual receipt* for Materials sold 
Net Cost of War Aviation 


$478,489,977.00 

139,000,000.00 

617,409,977.00 

19,399,196.00 

598,090,781.00 


Shall We Abolish the Battleship? 

By Lient. Comdr. J. P. Norfleet. U. S. N. 


It bas been sUted and printed in the pnblie press time and 
time attain, that airenft has rendered the battleship obsolete. 
One of the chief aipjments of the advocates of the airplane 
npenonty is the qneetion of expense in building battlesbipa. 
Obviously, this is merely pandering to the general desire 
throughout the country to reduce the cost of government, 
thereby reducing the individnal taxpayeris effort. It would 
- • 5 only 


t, far from de- 


appear that we are concerned with legislative affaj 
when our pocketbooh is i ’ ’ 

The object of this disci _ . 

cres-sing the expense of the Navy, ^ 

progiem and go in for all air defense will entail much grcato 
expense- A few examplee will show this to be a fact. 

For instance. Brigadier General William Mitchell advocates 
bnilding 1000 planoa for the price of one battleship 
ing the possibility of this, let us consider ' 
costs or npkeep of the two types of craft 


leship. ^ 




1,200 


720,000 25 yrs. 

10,000 10,000,000 


1 , 000,000 


yrs. 10,000,000 bite must be 


Battleship $40,000,000 
1000 

Bombing 40,000,000 
Planes 

Here we see tliat onr 1000 airplanes, whicli will at best be 
obsolete or destroyed in service after 3 years, will have cost 
ns about 9100,000,000 and will retjuire replacement at equal 
or greater cost, whereas the battleship at present and con- 
templated peacetime rates of development will be available 
for the first line for at least 20 years. Moreover, the planes 
will have cost aa much as two battleships within three years 
and will be of no further value. 

To forestall qaestioning the figures in the above table a few 
words of explanation are necessary. The average pay per 
individual for the crew of an airplane is figured at almost 
double that of a battleship, due to the much higher percentage 
of officers and the increased pay in aviation. The upkeep of 
the bombing plance is placed at $10,000 per plane per year. 
This is a most modeet estimate, as the life of an engine is from 
only 100 to 200 hours, and the cost of two replacement engines 
alone would amount to 910,000. However, many of these 
planes wonld be in reserve and thereby reduce upkeep to a 
certain extent, but not enongh to alter the figures as given. 
The esti^te of three years for the useful life of a plane is 
also optiimstic as types beeonie obsolete very quickly with 
. j , such as the above program wonld call for. 

le above table no effort is made to consider 
ts due to the esUblisfaments which will be 
, o for the housing and upkeep of these craft. 

These facilities already exist in the Navy for ships of all 
kinda, but would have to be developed at tremendous expense 
to provide for the enlargement of the aircraft pre^ram on a 
grand scale. 

If we scrap onr battleships, moat we have a substitnUf 
The proponents of the "scrap the lot" policy predict a future 
war where our aircraft carriers of 36 knots speed will go out 
and annihilate the enemy’s battleship foree without ever com- 
ing in range of his guns. Let ns admit that they can do this 
and figure on how much it will coat ua to got these ships. 

BariUATEO Coer or IS Casbiehs 
oosTRACT ooer HO. or snrre total 

30,000,000 16 480,000,000 

Does anyone at present delude himself with the idea that the 
Congre as of the United States will enter into a building pro- 
gram involving the immediate expenditure of half a billionf 

Granting for the sake of argument that sixteen aircraft 
carriers would be superior in fighting value to an equal num- 
ber of battleehips, a survey of world conditions discloses little 
likelihood of immediate effort on the part of any nation to 
place its main reliance on thia type as a capital ship. The 
matter of expense is here paramount. The development of 
the earner is bonnd to come, but it is equally sure that it will 


come in the slow process of time and that all battleships dm 
building will serve their usual lifetime in their old role of tk 
capital ship. The future will see navies and armies relyiv 
more and more upon aircraft, but what the stimulus of vti 
failed to develop can be but a slow evolution in times of peset 
It may be generally stated that aviation reached its fnllm 
development in Gennany, and yet no British capital ship 
ever successfully bombed bv a German aircraft. If this is ■ 
feasible a proposition, one would have thought that the Qa, 
man Navv would have attempted to neutralise the differed 
between the British and their fleet in such a manner. Tfe 
answer is that the difficulties involved were too great to joafitr 
the effort. Those same difficulties exist today despite Ol 
statements of aviation enthusiasts to the contrary. 

No one having a knowledge of the capabilities of niroak 
is inclined to question the statement that it is possiUet 
destroy a battleship or at least render it unmanagenbla 1$ 
bombing from the air, provided the air service is allows^ 
stipulate the conditions of the problcnu It is no feat M 
several hundred planes to fly over a lone ship within Sg 


miles of the d 


Moreover, in t! 


ship withii 

and drop sufficient bombs so that iiui 
ssarily made. However, unfortunnt 
enemy in wartime is not so obliging. No admiral woul 
the temerity to attack a fortifled coast without being pi 
to ward off attacks by air. He ~^^ld carry bis own i 
as well aa all the other nnits of a properly constituted 
except in the.event of sporadic rai^ which would be 
taken when conditions did not permit of aircraft 
For instance, Oennan aircrsift was of no aid against 
English Navy either during the raid at Zeebrugge or at ^ ' 
This was not due to lack of aircraft, es the Germi 
nnmernns airdromes along the Flemish Coast. Also. 

'■ ' the existence' of aircraft 

The writer does not wish to create the imprassion 
craft arc not of great value to the Navy, or to 
fnture possibilities. It is simply necessary to 
ment according to your cloth and to show the folly of i«p 
talk about a sky flllod with planes without first reckoning «■ 
the cost of such a program. Tbe Navy, as it exists today, ii 
the work of years, not weeks or months, and even if the ealm 
Nav;- were agreed that the battleship bad outlived its 
nessi the tremendous expense involved would prevent 
but a gradual replacement by other types. Of couisi 
view is held and battleships in all navies worthy of the 
form tbe nucleus about which a fleet is constituted. Airerts 
carriers are a part of this fleet, as necessary as are subniaria* 
or destroyers, and must form a part of all future naval plsm 
both strategic and tactical, but go long as the foreign eomiaeM 
■ itry is waterborne, command of the surface ivill 

it and will also be necessary in order to attain sai 
imand of tbe air. 


“?S3 






Holdredge, Neb. 

the biggad 
it Hnl.li^ 


An aerial tournament which promises to be 
the West has yet seen will be held al 
, y 6 to 7 by the Central Aircraft Co., of that eaj' 

Tbe whole program is intended to create and maintain in tiK 
public interest for aviation and to display the varions typM 
of airplanes now being manufactured for commerrisl anl 
sport purposes. 

The Holdredge Commercial Club vrill furnish gasoline tai 

on May 5, 6 ’ ’ 

aircraft with 

tank for flying home. 

A big indoor carnival organised by the American I,egic* 
fhont the evenings of these days and • 
planned for all those who attend. 

A targe number of participants is expected at the nicetiiiffi 


Air Service Adopts Location Marker 


The Air Service has gone n step farther in its comprehen- 
sive program of providing a uniform system for mark'ng the 
air rontes of the United States until national air Iwslation 
will come into being- 

As s complement to the lOO-ft circle landing field marker 
previously adopted — which has been described more than once 
in these columns — the Air Service has now adopted tbe loca- 
tion murker which is illustrated herewith. It should be clearly 
understood that thia location marker doea not supersede (he 
lOO-fl. Hrcle which the Air Service hopes to have placed on 
all flying fields approved by the Government. The location 
'ly an identification sign which answers the 
. . ’ling on airman to determine his position with 

respect to the nca«Bt town and for this reason it is to be 



The railroad right of way or vacant lot adjacent to the 
railroad would be the logical location for the diagram In 
the ease of one railroad the diagram will be placed on tho 
right hand side of the track, n^ on each side^ ^he tow^ 
so that It can be read by the flier from his rteht as he 
approaches the town. Two railroads wonld necessitate tho 
laying out of four diagrams. In other words, there should 
be tvro diagrams for each railroad, so that a flier, following 
any railroad into the city, can locate himself immediately 

In addition to tbe above diagrams, one should also be placed 
on the landing field if there is one. This, of conrst^ is the 
Ideal, but if it is unpractical at this time to construct more 
than one of those diagrams, preference should be given to the 
north or east side of the town. 

Before attempting to understand the following explanation. 
It is suggested that the reader procure a map showing the lines 
of latitude and longitude and location of his town. Ths open 
sided rectangle represents the lower or upper half of the 
rectsngle formed on tbe map by the lines of latitude and 



LcC-tTio.v Marker L.aip Out at Bolling FtELO, 
Washisotom, D. C. 

placed along the railroad track on tbe right hand side entering 
a town. It might therefore easily appear near a town in which 
there is no landing field, but a referenoe to his aeronautical 
map would promptly enable the aviator to identify the town 
in question and thus bis location. 

Aa the location marker hereafter specified shows the latitude 
and longitude of the point of the ground so marked, and 
provides for sufficient identification, the Air Service has aban- 
donrf its original intention of numbering the vnrions flying 
Helds approved. Another reason for this loiter decision is 
doe to the fact that the Interoationai Air Navigation Conven- 
lion, to which the United States is expected eventually to 
berome a party, provides for tbe morking of land'ng fie’ds by 
latitude anil longitude. The full provisions for the marking 
of air routes as contained in the International Convention take 
up to much si>eee to be reprodneed here, but those interested 
will find them in the 1921 year book of the Manufacturer? 
Aircraft Association. 

Following are the specificatiotu of the location marker 
adopted by the Air Service; — 

KPECII'IO.ITIOKS FOR THE AIR SERVICE LOCATION UARKER 
The attnehed drawing ahows the diagram, identification 
"uui^rs and dimensions of same. 

The material should consist of hcBiy atones (cobblestones 
*"gS»*teil I . and must be whitewashed frequently so that the 
“•S™" will he very distinguishable from the air. Whenever 
TO diagram is plo^ on the flying field the earth must be 
out so that the stones vrtll be flush with Uie surface of 
the ground. 


longitude. The dot inside represents the town and its relative 
location on the map. 

The numbers indicate the latitude and longitude of the sontl 
and west sides of this rectangle. For example, if a town is 
in fhe rectangle whose sooth and west sides are formed by 
the lines 39 deg. latitude, and 80 deg. longitude respectively, 
then the relative disgram will have number 9 on the left and 
0 on the right, the latitnde number always being placed or. 
the left and the longitude number on tbe right. The last num- 
ber in each caae js considered sufficient, because the points 
29 and 70 or 49 and 90 are approximately 600 miles sway on 
either side, and the aerial navigator will not be confused as 
to their identity for he generally knows within much lees than 
600 miles where be is. 

A town being in the upper or lower half of the rectangle 
IS indicated accordingly, and the dot is placed relive to its 
location on tbe map. 

The balanre of the drawing is setf-explanatoiy. The name 
of the town is laid out at the top or bottom of the rectangle, 
depending on the case in hand. Lettera should not be less 
?*ta ^ '** most be discernible at a grea-. 


Flying Activities in New England 
Althoi^fa flying activities in the New England stat^ an 
of a limited nature if measured by tbe achievements of othej 
seoHons of the country, it is gratifying to learn that there is 
at least one New England aircraft firm which has been opera- 
t'ng with success ever since the Armistice. This firm, thu 
Eastern Aircraft Corp., of South Boston, Mass., started oper- 
ation on a small scale at tbe close of the war. Today it ownt 
a factory of 22,000 sq. ft. surface ores and a fleet of tweh'e 
airplanes and two seaplanes. The company operates in all 
branches of aviation, being equipped to give instruction in 
ground work at the factory, and flying instruction on boUi 
land and water aircraft. 








Col.Shaughnessy,2ndAss’t Postmaster General 


Col. E. H. Shaaghcossy appointod on Apr. 11 by President 
Hardin as Second Assiatant Postmaster Qeneral is a trans- 
portation expert. He has always resided in Chieago with the 
exception of several years spent at smaller cities in lllmois 
in eonnertion with railway work. He entered the service of 
the Chicago & North-Western Railway in July, 1899. as a 
telegrapher and remained continnonsly in the service of that 
railroad until May 28, 1917, when leave of absence was 
granted to enter the military service. During his connection 
with this railroad ^stem he was promoted and served in many 
operating capacities, being last engaged as its trainmaster with 
office at Chicago. 

Daring the month of May, 1917, the War Department called 
on the railroads entering Chicago qnickly to mobilise a r^- 
ment of railwayman for nigent service with the French forces. 
The railroads acted immediately calling for volunteers. 
Colonel Shang^ncssy applied for serviee in any capacity. Ho 
was immediat^y relieved from railroad duties and asked to 
assist Colonel Langdtt, afterwards Major General Langdtt, in 
recruiting the regiment which afterward-s became the 13th 
Engineers. Colonel Shaughneesy worked as a civilian in this 
capscity until May 28, 1917, when be was commissioned as s 
First Lientensnt and immediately assumed command of 
company "E” retaining command as Fiiat Lieotenant and as 
Captain until Jane 28, 1918. 

The 13tb Engineeca. sailed from the United SUtes July 
27, hurried through En^and and France and after a short 
period of training were attached to the Second French Army, 
rriieving the 7th French Enpneere, taking over the operation 
of an extremely important network of military railroad in the 
Verdun sector. The regiment remained in the Verdun sector 
until well after the armistice, being one of the very few units 
that remained under French command daring the 

Upon arrival in the Verdun Sector Colonel Shaughneesy 
was made Railway Executive Officer in chaige of railway 
operation remaining on this assignment until June 28, 1918, 
when upon request of General W. W. Atterbury he was de- 
tached from the raiment and assigned to duty with the 
Transportation Corps of the A.E.F., serving Bueoaasively as 
General Superintendent, Assistant General Manager, General 
Manager and Acting Deputy Director General of Transpor- 
tation, of |he Advance Section, (the active front) during th's 
time being advanced in rank to Major on September 7, 1918, 
and Lieutenant-Colonel February 26, 1919. During this 
period at the beginning of the organization of the transporta- 
tion corps in France Colonel Sbanghnessy in collaboration 
with French military and civilian railwaymen prepared a 
joint French-English book of rules for railway operation 
which was used by the American forces during the entire 
period of hostilities and which afterwards proved to be of 
invalnahle assistance in overcoming the great difficnlties ex- 
perienced in utilising in joint railremd operation railwaymen 
who had no common langu^e.. 

For service in France Colonel Shangbnessy was awarded 
the Distinguished Service Medal with the following citation 
(War Department Q. O. No. 96 July 26, 1919) : 

“Edwari Henry Shaughneasy, Lieutenant Colonel, Trans- 
portation Corps, United States Army. For exceptionally 
meritorions and distinguished services. Serving successively 
se General Superintendent, General Manager and Acting 
Deputy DireetOT General of Transportation, by his energy, 
zeal, and able management be rendered services of the highest 
type to the Transportation Corps of the American Expedition- 
ary Forces, in the performance of his manifold duties he 
eonstantly displayed marked enthusiasm, originality and sonnd 


In addition be was decorated by the President of the French 
Republic on Sept. 24. 1919, with the Legion of Honor, Order 
of the Black Star, for distinguished service rendered to the 
French forces. 

He was especially commended by the Osnaral Staff for 
conspicuous service daring critical operations at Cbatean- 
Thieny and also daring the St. Mihiel and Meuse-Argonne 


On January 17, : 

lioned a fall Oslone! , 

Section, and was farther honored in War Depariment Ij. 0. 
No. 74, Dec. 16. 1920, by being included in the initial Gcnenl 
Staff eligible list which is a selected group of officers who bj 
virtue of meritorious serviee are declared to be competent for 
General Staff duty without taking the prescribed course o{ 
training that has been outlined as necessary as a result of the 

Colonel Shaughneesy- returned to the United States on 
Sept. 26, 1919, resuming service with the Chicago and North- 
western Railway and later resigning therefrom to becomo 
Assistant Director, Division of Transportation, of the Ameri- 
can Petroleum In^itnte, wiiere he is now located. 

Colonel SliaughnesBV is a member of the Executive Commit- 
tee. Fidelity (New York Elks) Post No. 712, Ameriesn 
Legion; of the New York Post, Military Order of the World 
War; of the New York Post, Society American Military En- 
gineers; of the 13th Engineera Officers Club; and of tbs 
American Association of Railroad Superintendents. 

Colonel Sbanghnessy is Republican in politics bnt has never 
been active in political affairs. He was bom Oct. 26, 188^ 
and U, therefore, 38 years old. 

As Second Aisistant Postmaster General, Colonel RhsngS- 
nessy has charge of the Air Mail Service. 


Calculated Performance of Airplanes Equipped with 
-Supercharging Engines 
N.A.CA. Report No. 101 

In part 1 of this report are presented the theoretical per- 
formance curves of an airplane motor equip]>cd with a super- 
channng compressor. Means for estimating the temperatnn 
rise in the compressor are outlined. Since the eompmwor will 
he designed for a dednite normal pressnre ratio, the groes 
power output under normal conditions is easily compntM 
when the intake temperature is known. In the ease of a gear- 
driven eomprossor, the net power is obtained by sabtractiBg 
the power al>sorbed by the compressor from the gross power. 
For use in determining the size and power absorption of tin 
compressor needed in a given case, a formula for the variaboa 
of the vnluBietric efficiency of the motor with intake tempen 
atnre and c.xhaust pressure is derived. 

A graphical method is outlined whereby pcrformaco curvm 
for either type of motor-compressor unit at all speeds ud 
altitudes may be laid out with the aid of 
characteristics. Comparative performan 
erty motor operating with a turbine-dri' 
gear-driven compressor, and without supercharging, are de- 
rived in an illustrative calculation. 

Part 2 of this report presents an eMimation of the perfon 
mance carves of an airplane fitted with a superchaiging 
motor. If the beat leak from gas tnrbine and exhaust pip« 
to the water jackets is prevented, and the cooling system is 
kept under constant pressure, no additional radiator equi^ 
ment should be requir^ when a supercharging compressor k 
6tted to an airplane engine. 

In an illustrative example horizontal flight speed and 
maximum climbing speed curves are worked out for the Lepers 
-seater fighter when equipped with supercharging s 


supercharging engines, s 

A supercharging installat 
describe and it is shown tl 
a great saving in fuel and a 
tpacity can be effected i ' 


h both fixed and variable pitch 

m suitable for eommereial use is 
It with the aid of the compiaao 
considerable increose in carrying 
.. lultaneously. 

In an appendix the writer derives a theoretical formula for 
the correction of the thrust coefficient of an airscrew to off- 
set the added resistance of the airplane due to the siip-stissB 
effect. 

A copy of Report No, 101 may be obtained upon reqae* 
from the National Advisory , Committee for Aeronantiai, 
Washington, D. C. 


The Pescara Helicopter 


A new helicopter which is attracting a go^ deal of a 
tion in Europe is the machine shown herewith in im^i 
flight. It was bniJt by the Marquis R. Pateras Pescara, of 
Spain. 

In May, 1918, M. R. Pescara built a first type of helicopter 
model for trials. In July, 1919, he tried a first type of a para- 
chute helicopter. In November, 1919, his inventive activities 
were encouraged by the French Air Service authorities. Since 
this date the inventor has bnilt a second helicopter, 

The second machine, which was assembled at Barcelona, is 
very simple. It is a racing autocar, of orthodox design, in 
which (he track and the wheel-ba.se of the four wheels ore 
very great. At the center of 
gravity is fitted a vertical 

pelli-rs of 20 ft. diameter. 

These two concentric lifting 
screws are mounted one 
above the other turning in 
opposite directions, Each 
' ' ' 'iplane blades. 


Duld a 


a flight in a closed eireoit Another 


u for the confidence shown by the Fren 



an ordinary biplane with 
struts and wire bracing. The 
engine driving the revolving 
wings develops 55 hp. and 
the iiropellers turn at the 
maximum rate of 260 r.p.m., 
the circumferential spec. I 
being apjiroximately 200 ft. 

The power transmission 
consists essentially of two 
gear shafts, one horizontal 
and the other vertical. The 
horizontal shaft is driven 
from the engine by means of an automobile type clutch. At 
the op)>osite end of this shaft there is a hetriug-bone bevel 
gear which meshes 'n with a horizontal drive wheel bolted 
onto the vertical or main drive shaft. This shaft operates 
the two propellers by means of a differential which is oon- 
trolliUilc from the pilot’s seat. The pilot can, by moving n 
lever, speed up or slow down either propeller, or make them 
turn at the same speed, which fact, the inventor claims, will 
afford a wide range of control in the horizontal plane. 

The height of the helicopter is 9 ft. It weighs 1506 lb. and 
(be estimated horizontal speed is about 90 m.p.h. 

The important feature claimed by the inventor of this ma- 
chine is ability to land slowly with engine stopped. Appar- 
ently, the screws are tilted to give them a good gliding angle 
when rc\-olving freely, and then, just before coming to ground, 
the angle U increased to that of maximum lift. The whole 
principle of this apparatus rests on the control arrangement, 
which allows each of the blades of the propellers at whatever 
points of rotation, different inclinations. As a result the 
center of support may, at the will of the pilot, be shifted to the 
right or the left, behind or in front, or to any intermediate 

I Theoretically, the piloting of this aircraft does not present 
any difficulties. By shifting a lever the blades of each pro- 
I peller nre given maximum incidence and the helicopter ascends. 
. When the pilot wants to land, he reduces the incidence of the 
I propellers in the same way. The inventor claims that the 
1 vertical speed on landing will be 20 in. per second. 

The first official trials of this n.>chme took place on Feb. 
I 2 last, at Barcelona, Spain, before a commission of the tcch- 
I nical section of the French air service headed by Captain 
Huguet. Although the machine did not succeed in leaving 
the ground, the thnst developed by the propellers at the max- 
imum designed speed of 200 r.p.m. is reported to have been 
20 lb. per horsepower. As the conditions laid down by the 


In this connection the following excerpt from the report 

ade by the French commission is significaitt ; 

“We hare found the Pescara helicopter admirably construc- 
ted and we are certain that we 
shall be able to carry ont all 
the tests intended and ro- 
qnired to show the qualities 
of such a machine. Those 
which we have made to d;ite 
gave ns fhll confidence of 
ultimate snceess. It is with 
the greatest assnrazice tliat 
we shall continue the exper- 
iments, bnt we do not wish 
to attempt any actual flights 
yet. These will prob^ly 
take place next month. 

“What we now can stste 
is that the constrnction of tho 
Pescara helicopter is so sat- 
isfactory that the machine 
^ves promise of much 
greater success than any 
that have hitherto been 
designed.” 

While tb 


} trials of this 


mipletcd the drawings o 
. . ed b; ~ 

-egh nliout 1,300 II 


Naval Airship Locates Lost Torpedo 

At the naval air station, San Diego, California, there was 
recently given a demonstration of the extraordinary effieieney 
of the non-rigid type of airship when searchii^ the surface 
of the water for smell floating objects, together with the co- 
operation between aircraft and surface craft in snoh problians. 

The non-rigid aiisbip B-18 participated in the search for 
a torpedo lost from a vessel daring battle practice. Aftim a 
vigilant search of the lower bay off San Diego for atont 
two hours and a half, the nose of the torpedo was sighted, 
the body of the torpedo being snbmerged. A smoke bomb was 
dropped within a few feet of the torpedo, denoting its location 
to a searching party on board a torpedo boat destroyer. The 
searching boat immediately responded to tbe call and recovsred 
the torp^o, thus saving several tfaonsands of dollars for tbe 
Government. 


Charles H. Keel Opens Office 

Charles H. Keel, who has been engaged in tbe practice of 
patent law for the past ten yeers, being at one time in charge 
of the Washington office of tbe General Electric Co.’s pitont 
department, and more recently patent connsel for the (5nrtias 
Aeroplane and Motor Corp,, annonnees the opening oil an 
office at 280 Broadway, New York, for the general practice 
of patent, trade-mark and copyright law. 
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The Breguet Leviathan Type X X 

By E. H. Lemonon* 


In tbe b^innin^ of the return to peace <-onditions. nian.v 
Frencb and eo^eers designed large aircraft, in 

which the nnmerons engines, often scattered over the wing 
stmetnre, conid neither be repaired nor pro|>erl) attended to 
in mid-air, In general, the existence of these mastodons of 
tbe air waa brief, for no sooner were thev bnilt than they 
proved themselves to be very poor flying machines when tried 
ont. They were fr^le, beranse too heav>-: slow, bccanse of 
their high head resistance; and not properly maneuverable, 
becanse of their great inertia cansed by widelv sepamted 
masses sneh as en^nes, tanks, etc. 

As Andre Hetbemont, the eminent engineer of the Bleriot 
Spad Co,, baa remarked ^'yon cannot make a giant airplnnc 
by simply adding a lot of horse power to a lot of sqnarc feet 
of supporting snrface”, with elaborate coeeb work and a 
spaciona saloon. It most not be the work of an interior 
decorator but that of a capable engineer. You muht first nm1 
foremost think of the efficiency in fli^t tvliicli the machine 


It might seem to the reader who will penisc these lines that 
we are an enemy of mnlti-engincd machines. Yea. that is 
tmcv when it U a question of “Christmaa tree" machines, of 
a compromise type poorly thooght ont. l.x’t us. for instance, 
establish a eomparison between a ain^e-cngiiied biplane X. 
of 7W bp. and a tri-motored biplane Y. of 750 hp., both 
exhibited at our last Aeronantical Exposition. t 

The first raaehine was of medium size (a]>nti 53 ft., length 
34 ft. 6 in.), while the second waa very luneh larger (span 
83 ft, length 62 ft. 3 in.). The biplane X earr\-ing 790 gal. 
of gasoline eonid cover diatancee of 3100 miles in one hup 
(such as Paris — New York) at a speed of 161 ni.p.h. The 
speed of the biplane Y was only 99.5 m.]i.li.. and in spite of 
the fact that its horsepower was greater than that of the 
single-engined machine, its radins of action would be only 
1750 miles at tbe most in case all of tbe useful load were put 
into fuel. This multi-engined machine with its enormous head 
resistance, is not superior to the single-engined machine from 
tbe point of view of endurance, quite the eontrarv. On the 
other hand, from the view point of safety, it might* have a de- 
eided advantage ; possibly in the event of one of its engines giv- 
ing ont it might be able to continue its flight on a more or less 
horizontal trajectory and even reach its destination. In 
order to combine tb^ two advantages — ‘'eleanneisi'’ a ebarac- 
teristie of single-engined machines, and “safety” hitherto n 
eharaeteristic of mniti-engined madiines only, it would seem 
very sednetive to abandon the idea of a sin;de engine which 
can be entirely put out of action in case of a breakdown, and 
substitute therefor a careful grouping of several power ele- 
ments, working independently, but driving a single pro)>eller. 

The “nec pins ultra” sointion would be to have one of thes4? 
power elements held in reserve and by some automatic mech- 
anism brought into play when one of the working etentents 
broke down. Thus we can conceive of a iierfeetly apiiointed 
engine room permitting the possibility of ehsnging a complete 
power element in actn^ fligdit witfaont in any way dUtut^ing 
or delaying the pnqpeas of the ernise. 

We shall see, shortly, bow tbe engineers of the Lonis Bre- 
gnet Atriation Worka have succeeded in creating a power 
l^np of 650 hp. total, which seems to be a step in tbe direc- 
tion indicated above, a power plant which to the erudite 
technician would appear aa the almost perfect sointion of the 
ardnons problems of high-power on (pant aircraft. 

Tbe first attempt at connecting several engines to n single 
propeller was made by H. Coanda. In the Military Trials of 
1011 , he entered an airplane, tbe most original characteristic 
of which was conatitnted by the two 70 bp. Gnome engines on 
tbe forward end. and at either tide of the fuselage. The 






axis of these engines was pertiendicnlar to the direction of 
travel. These engines drove, throngh bevel gears, a four 
hladed propeller monnted at tbe nose of the machine. 

In Germany, during the war. the five engined giant aircraft 
had their wing-engines coupled tc^ether in pairs driving a 
single proiieller. 

Tile I.inke-Iloflman, which has four Mercedes engines 
driving n tingle projieller. hns been flying for over a year and 
one-half. Tlie Btaaken-Friedriehsliafen biplanes, aUo, liavs 
groups of two engines connected to n tingle propeller- But, 
even i f we may disconnect certain engines by means of clutebca 
ojiernted by the mechanic, none of these machines arc fitted 
with any mechanical device whereby a power clement wbidi 
)>cgiiis to H’eakcn will be inmiediately, and automatically. 


Some time ago the Italian engineer Rosatelli accomplished 
three Fiat engines to a single iiropeller, but in the last 


jiropeller, but in the last 
been shrouded in tilence, 
le inventor’s attempts have 
or possibly, that the ccoii 


Oeicrlplion of Ike Machine 

The leouis Breguet Co. after exhaustive studies whidi 
lasted nearly three yenrs, are, at the present moment finishing 
Tlie t-onstnietion of n biplane lyfie XX, called Leviathan, whid 
will alicrtly undergo its first trials. The new inaehine is 
essentially eliaracterized by a Bregnet-BugatU engine group, 
ecjuipped witli a “connector-disconnector”, which, in our 
opinion, constitutes one of the greatest improvements brought 
about in aeronautic construction to this day. 

— *n]c biplane wing truss, which is entirely made of 
metal, with the exception of the wing covering, still made of 
cloth, is formed by a group of throe wing-beams assembled 
on struts which are made of two inter-connected tubes, a 
lattice column in other words, having tbe maximum resistance 
to buckling and the minimum head resistabce for a given 
weight. These struts are quite simple, being made up of two 
separnle tubes connected by an appropriate trussing, which 
makes it possible to get e«|ual moments of inertia about the 
principal axis of the section and thus to realize a consistent 
factor of safety throughout the different members. Tbe 
middle wing-beam, as a result of tbe wiring system is sub- 
jwtetl to bending stresses only. 

The ribs arc made tip of sections formed of sheet duralumin. 
The struts and wires arc all fastened with ball-and-sockri 
joints, as is i-ommon practice in Germany, in order to avoid 
the couples introdnred by fixed joints. 

The wing-structnre can be dismantled into three parts, tbe 
.central portion and two lateral units. The central imrtion 
is so-ured to the fuselage, forming together with this and 
the landing gear, a particularly solid and homogeneous unit, 
thanks to the presence of diagonal struts which connect the 
lower ends of the inner strnU to tlie npper longeron* of the 
ruwlage- This happy arrangement assures a high factor of 
safety for the entire stmeturc. 

Tlie wings are not staggered but both npper and lower have 
a sw-eep-baek of 3.6 deg. The upper wings are practically 
rectangular in plan view, with 795 sq. ft. of surface and are 
fitted with two balanced ailerons, remarkable for their short 
chord and relatively groat span. The dihedral for both u]>p« 
and low'er wings is 4 deg. Tbe lower wings have 710 sq. fk 
of surface and are similar to a Bleriot monoplane wing in 
plan view, although having a conaiderably higher aspec^ 
ratio. The tail snifaces are composed of a horizontal stabi- 
lizer, part of which is fixed, and part moveable, whereby it is 
jMjstible to cliange the incidence of the latter in flight. Tbe 
main vertical surface ia made in the same way. Two fins, 
one on either tide, complete the tail assembly. The moveabis 


parts of the horizontal and vertical surfaces, are not rudders 
cr elevators, properly speaking. Their iueidwes (in reference 
to the horizontal snrface) can be progrestively varied in flight 
in order to give the machine its bek flying an^s corresponffing 
to ev’cry variation in weight of the load carried, and (in 
reference to lateral drift) to compensate for drift when tbe 
machine U flying in a cross-wind. Up to now, the nose of 
die mni'hine liss been held to its proper course by foot pres- 
sure on the rudder bar. In heavy machines sneh a maneuver 
beronip* very fatiguing to the pilot; so that this has been 
remcdiiHi by the use of specially adjnstable surfaces^ 

Fioiflfiye — The fuselage, which is of prismatic form, very 
fine in front, is built up of thin duralumin in rectangular 
frame* fastened together by four main longerons of dnralumin 
tubing. The faces of the truss thus formed are cross wired. 

of till- fuse'age. T& method of construction keeps the 
engine mounting clear back to the rudder without cnconiitcring 
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crankshaft gears, or driving gears, are free to slide back and 
forth on the crankshaft which is fitted with long keys, and 
engage tbe central reduction gears by means of htiieoidal 
teeth. 

As soon as the couple of one engine diminishes, the bsU- 
coidal driring gear winds itself prt^restively out of mesh as 
it is free to slide along the keyway (this is similar to the 
operation of some antomobile self starters) and the releatiog 
of the clutch follows instantaneously upon (his operation for 
a certain value of the motor couple. When running normally, 
the axial tbrttst on the driving gears is equalized by tbe tension 
of a spring which bears on a fixed thnist-bearing. 

in the engine room tbrougboot the to know at any 

moment the valne of the couple of tbe engines. It is therefore 
easy for him to regulate the power of any individual engine. 

The connection between escli engine and the “connector- 

by leather washers working between plates, tbe function of 
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any nhstac'e which would necessitate crawling through, or 
arounil. The fuselage covering at the forward end is of 
metal. littV fasteners of pressed aluminum holding the corners 
and thin I'-bolt* the flat aurfm-es. 

— Tlie landing gear is iiartieularly strong and 
simple. The two wheels, 69 in. in diameter are moiintkl in 
overhang, which arrangement is indisi>eusib]e for large mn- 
chiiu-s. They are elastically eonneeted to the frame of the 
fusolnge by articulated struts and sandows which have very 
greni shock absorbing qualities. It is noteworThy Uiat the 
point of contact of tlie wheels with tJie ground is ahead of a 
vertical pasting through the horizontal axia of oscillation of 
the chassii. This greatly facilitates landing as at tbe instant 
of first contact a couple is introduced which tends to throw the 
tail down. 

The rear suspension is smiilar to that used on earlier 
Bre-giict models and consists of a tail skid monnted on an 
oil-pneumatic brake and slung with sandows, 

Fuller Plant and Aalomatie Cnmiector-IXs'onneelor — 
The j,(»wer plant, giving a total of 850 hp. at 1800 r.p.m., is 
coiojKised of four Bngatti engin^ each of which has eiglit 
vertical cylinders, and working independently, bat mounted 
in pair* on two crankermes in order to save wtiglit. All four 
erank>linfta engage a ventral reduction bevel gear, placed be- 
tween the two crank-cases, which is rigidly connected to the 
propolUr-hub by means of a long shaft which passes between 
the cylinders of tbe right and left hand forward engines. Tbe 
central redaction gear cuts the engine speed in half. The 
transmission shaft (from gear to propeller) is supported 
from the engine cradle by means of self-aligning roller bear- 

Thc propeller is a wooden four-blader 14 ft. 9 in. in diameter 
(9(1(1 r.p.m, at full power). 

The really great progress realized in this power-plant con- 
tists in the device called the “connector-disconnector” which 
allots independent starting of any power element and its 
ant.-matic disengagement in ease of the motor eonplS falling 
off, nr in case of a andden breakdown. 

The automatic disengageme n t is effected as follow-s: the 


which is to deaden vibration and give a certain flexib:lity 
longitodinally. An automatic locking mechanism prevents any 
antomatie disengaging to take place when unnecessary, aa for 
example, when the pilot throttles down the whole power-plant. 

A synchronizing device permits of a uniform firing order 
for all thirty-two cylinders so that the who'e p'ant will rnn 
like a single engine, the torque of which will be remarkably 
even. An electric starter monnted on the central gear com- 
pletes the installation and assures easy starting. 

The engine-room layout is sneh that the mechanic has easy 
access to tbe engines, and, in the event of one engine being 
put out of commission he can, in flight, make minor repairs 
such as changing spark-plugs, replacing defective water oon- 
neotion, changing a valve-spring, etc. 

The lioneycomb radiator ia of the eclipsing type, that ia to 
say as fast as the outside temperature drops, the exposed sur- 
face of the radiator is diminished, and, necessarily, the bead 
resUtanee at the same time. It is placed in the npper part 
of the fuselage jnst over the “conneetor-diseonnector”. This 
radiator is msde up of four elements which can be iso'ated 
by valves in the inlet and outlet pipes so that a damaged 
element may be cut ont without Meeting tbe rest oi the 
radiator. The four elements ore all alike and ore inter- 
changeable. 

Tbe fuel is carried in four tanks and is of sufficient quantity 
to run the engines for seven hours st full power. Eadt lank, 
made of dnralumin, is so biult that its npper portion serves 
as pressure feeder-tank as well. 

The four engines are fed by two pnmps which are self 
ragulatiag, the supply of either one being sufficient to feed 
all four engines. 

PHole' Cockpit — The pilots’ cockpit is placed behind the 
wing-struchtre and approximately half way between the atter 
and the tail surfaces. Tlie chief pilot is helped ont by an 
assistant pitot, and tbe two seats are side by sid^ the visibil- 
ity is perfect; tbe pilots can see the wheels of the landing 
gear. 

Airplane Controh — The dual control is realized very simply 
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by tbe Utenl movement of > wheel mounted on a fixed central 
coinnm whieli can be placed hi two poaitions in order to pass 
freely from the riftbt band pilot to tbe left hand pilot or vice- 
versa. In view of the amount of surface of the control sur- 
faces and stabilizmR surfaces, it has not been pmasible, as in 
small or medium-sized machines, to connect the control sur- 
faces directly to stiek and rudder-bar. It has been found 
neesesary to interpose reduction penis, in tbe shape of worms 

The rotation of the wheel is transmitted through a Galle 
chain system and toreion tubes to toothed sectors driving the 
ailerons. The differential uiifration of the ailerons is accom- 
plished by an arranpement similar to the differential case of 
an antomobile. The fore-and-aft motion of the wheel is 
transmitted thniupti c<>nnectinp rods and tubes to toothed 
sectors enpaginR tbe worms of the elevator. 

The rudder Hector is o)>CTated by foot-bars similar to those 
used on the repulsr Breguet models, 

In this coanect^m a sipniHeant fact niav be noted, namely, 
that there is not a sinple cable used in the entire control 

frequent adjustment. Large roller bearings and strong uni- 
veiaal joints together with this me^nn-'esl system make a 
reliable outfit wliirh can not pet out of adjustment, prevents 
vibration in the moveable surfaces, and annuls all torsion 
stresses in comieetion with the lonperons. 

We have airead.v said about the tail surfaces that outside 
of the repnlar rodder and elevators, moveable parts are pro- 
vided on the hxed surfaces for tbe purpose of varying their 
incidences and so render the piloting of the machine as easy 
as poasible. Two eom-entric wheels, placed behind the pilot 
effect these clianccs in incidence. 

Enffine Controls — The throttle lever is placed on the huh 
of the wheel which o|>erates the ailerons and which, by rotat- 
ing a shaft, controls the eight earhuretors of the power plant 
simuftaoeously. The fore and aft motion of this same shaft 
operates the ignition contact and the locking of the “connec- 
tor-disconnector". A special device prevents cutting out the 
ignition until the throttle is iiartially closed. 

Individual throttles and ignition-switches can be operated 
by the niechanie in the engine-rtiom, who can thus regulate 
the power of the different engines, as necessity arises, ac- 
cording to tbeir output as indicated by the various tachometers, 
couple (torque) indicators, thermostats, water and o-> gauges. 

Possible Armamenl — The Leviathan has been designed to 
fnlftll various requirements of war and commercial aviation. 
When used as a military machine the useful load will be 4400 


1b. Bombs of various weights would be carried according to 
the nature of the bombing raid undertaken. Thus, either 
twenty 220-lb. bombs, or, ten 440-lb. bombs, or, ten 2^-lb. 
bombs and twenty 110-lb. bombs, or, four 1100-lb. bombs, or. 
two 2200.|b. bombs. 

The defensive armament consists of six machine guns 
disposed as follows: — two in front, each of these being plaoed 
in a turret, one on either side of the fuselage. The two after 
guns are also placed in turrets on either side. The last two 
on a twin-mount fire aft under the fuaelage. 

Eqti’pped as a Passenger Carrier— Tor commercial use the 
machine is fitted with a cabin, having two rows of chairs with 
an aisle between, capable of carrying a considerable number 
of passengers. Port-holes on top and at the sides give plenty 
of lif^t. Access to the passenger cabin is through a trap- 
door in the bottom of the fuselage. 



The Leviathan will be tried ont in a few weeks, and we 
have great hopes for the result. As a matter of fact it is, at 
the present time, the only French machine which can eompcla 
with the German giant aircraft. Personally, and knowing 
full well that it is very risky to predict anything, even in the 
immediate future, I have no doubt of soceess, and we may be 
sure that this machine marlu a considerable progress in the 
history of aviation. 


Speed Calculations 


It seems remarkable how few pilots understand the eorreet 
method of figuring air speed for the close circuit. The sim- 
plest method is to lay out a measured distance, preferably 
along a road or other visible straight line, to faci'itate straight 
steering, tbe ends being of course marked by suitable pylons. 
Choose a day if possible when the ^reetion of the wind is ap- 

no dilferenee what the wind speed is as long as it is fairly 
eoostant and not more than 10 or 16 deg, ont of line, (althongh 
it must he granted that a high windspeed usually produces 
eormpondingly large variations of speed and direction.) 
Vsnally tbe steadiest conditions may be found at sunrise or 
just after sunset. 

The airplane or airship to be tested is given a flying start 
from either end. is steered straight between the terminating 
points, then eirelcd around and steered back again in the same 
way all at a constant altitude. Tbe time for a straight passage 
in each direction is indejiendently recorded. Then the spe^ 
n figured separately for each direction and finally the two 
speeds averagxsl. The same procedure shonid be repeated 
as ofera SB necessam- u> get a good check or average. 

It is not correct to divide the round trip distance by the sum 
of the running times as can be readily seen from the following 
illustration. Suppose tbe air speed of the ship to be 60 
m.p.h., aJUunigU we do not yet know what it is. Suppose we 


rnn it over a course of one mile in each direction. Let os 
further suppose that the speed of the wind is 30 m.p.h. in line 
with the course. Then the time measured with the wind is 2/3 
min., nnd the time against tbe wind 2 min. Dividing the total 
disunce of 2 miles by the total time of 2 2/3 min. and multi- 
plying hy 60 to grt it in miles per hour, we have as a result 45 
m.p.h.. which of course is not correct, as we assumed the speed 
of the plane to be 60- Now compare this with the other 
method. 

The speed irifb the triiid for the same conditions is one mile 
divided by 2/3 min. and multiplied by 60, which gives 90 m.p.h. 
The speed against the trind is one mile divided by 2 min. and 
multiplied by 60, which gives 30 m.p.h. Averaging the two 
results wc get 60 m.p.h., which is the correct solution. This 
figures out absolutely the same for any constant spe^ of wind 
np to the air-speed of the ship, as long as the wind is ap- 
proximately in line «-ith the course. The same method may 
be made to take care of a wind from any direction by making 
out the course in the form of an equilateral triangle. The 
speed on each teg is then figured separately as before and 
the three speeds avenge together. 

The latter method, although mathematically correct, is sel- 
dom used on account of the practical complications and tbe 
fact that variations in the wind and altitude Introduce areas 
from the outside. 
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Muff-Daland Biplane at Boiling Field 
A Enflf-Daland twin-engined eommerdal airplane has 
arrived at Bolling Field, Washington, D. C., recently and was 
set up there for some experimental teste. The machine has a 
maxinium span of 37 ft., and overall length of 23 ft., and an 
overall height of fi ft. 6 in. Its weight loaded U 2,800 lb., which 
includes fuel for two honis' flight and five men including tbe 
pilot. Tbe weight empty is approximately 1,760 lb. The 
power plant consists of two 100 hp. Anzani air-cooled radial 
engines, which drive tractor propellers. The gasoline capacity 
is 45 gal -1 which is sufficient for two boors’ flying. The max- 
imum speed is between 90 nnd 100 m.p.h. at full throttle and 
the take-off occurs in about 6 sec. Tbe overall safety factor 
of the machine U about 6. 

This new commercial airplane is a jiroduct of the Huff, 
Dsland Co., Inc., of Ogdensbnrg, N. Y. This firm has already 


Incorporatioo of Airliner Engineering Co. 

The Airiiner Engineering Co., recently incorporated, has 
estsbIUhed its factoiy at Amityville, Long Island, N. T,, the 
company being fortunate ouongh to take over a well equipped 
airplane factoiyi which bad been in operation for several 
years. This facilitated the ready eonstrnrtion of a large twin- 
engine passenger machine of a novel type, which promises to 
mark an important step forward in aircraft consbuction. One 
of the most interesting points about the machine is the plSiUiig 
of the two engines inside of one large fuselage, thus elimina- 
ting the parasitic resistance always foimd in the twin engine 
machines. It is expected that on two Liberty motors it will 
be possible to carry 25 passengers with a range of 500 or QOO 

The fuselage is of lifting section and the interplane trussiig 
has been reduced to a niinimum by the use of a thick wing 
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manufactured an Aftnv training airplane, called Model HD-4, 
which is fitted with the 140 bp. air-cooled radial 9-eyl. Law- 
rence engine. The Air Service let a contract for three exper- 
imeatal machines of this type and. delivery having been made, 
the ships were sand and flight tested and accepted. 

C. M. Devitalis is the pilot of tbe plane which arrived in 
Washington. This particular plane is being tested with ref- 
erence to picking up materials daring flight from the ground in 
order to work out patents that are pending for the purpose of 
sceomplisbing this feat. The plane has a high parasite re- 
sistance when being landed and consequently rolls but a short 
distance on landing. 


Underwriters for National Ail Code 
Among the questions which have been submitted by com- 
mercial organizations to the Chamber of Commerce of tbe 
United Stotes of America, Washington, D. C., for consideration 
at the ninth annual meeting of that body to be held at Atlantic 
City from April 27 to 29, there is the following: — 



ing, the peculiar construction of the fuselage allowing t!ais 
without creating parasite resistance. 

The pilot an^ tbe meehanie occupy excellent positions for 
vision and ready access to both engines. Ready access to both 
engines will be a valuable feature of the machine. 

The chief engineer of the company is employing in the 
design of the plane tbe firm of Alexander Klemin & Associa- 
tes in a consulting capacity; wind tnnncl teats and caroful 
analysis beii% carried out by them as an additional cheek on 
the engineering of the company. 

The construction was b^fun on Jan. 15, 1921, and is well 
along. The workmanship of the plane is all the very tHst 
impany expects to fly tbe machine all over the eonn'Ty 


T of 


The { 

George C. T. _ 

Navy during the W ar, and a year after the conclusion of die 
war re-enlisted in the AviaUon Section of the Navy f 
purpose of obUuning aviation e^eriencc. Mr. F 
has had considerable flying experience on a large c 
types of sea going croft and also in land planes, xiis eariy 
training was one of the general scientific and mathematical 
character. Mr. Remington is now on extended fnrlongh from 
the Navy and has taken active charge of the corporation as 
president and general manager. 

Capt. L. Chsrles Cox is atfting as viec-president, treasnrei 
and pilot. Captain Cox has seen conriderable service in the 
Royal Flying Corps and has many German planes to his 
crei^t. He hu flown a large number of types in this country, 
inolnding the twin-engined Lawson air liner among otbeis. 
He has &e reputation of a skilful and very careful pilot with 
a good long flying record to his credit. 

The chief engineer is Vincent J. BnrneUi. who baa liad 
many vears’ experience in the des«n and eonstrnetion of land 
and sea planes, having been associated with the Lawson Air- 
craft (^o, Nebraska Aircraft Corp., and other ooneerna. I’he 
conception of tbe plane now being built by the Airliner l&n- 
gineeriim; Company, Inc., is due to Mr. Burnelli and is the 
result of many years’ study and observation in airplane oon- 

StTUCtiOD. 

The assistant chief engineer is William J. Snllrvan, and 
John Carissi is c ' " 
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The St/lTF or the Ehgisekrino Division, Air Service at McCook Fieu> 


Maj. Tborman H. Banr, Maj. U W. McIntosh, Maj. A. H. 
Hoblej, Mnj. R. Hoflman. Haj. N. J. Boots, Maj. W. D. 
Clay. Maj, E. U Napier. Maj. F. H. Coleraan, Maj. H. C. 
Davidson, Maj. W. H. Henr>’. 

Fiwit Bna--2nd Lt. D. L. Bruner, 2nd Lt. C. VT. Pvle, 2nd 
lA O. 6. Kelly. 2nd Lt. R. D. 1*1 Lt. C. W. Connell. 

1st Lt. T. D. T^^xdaU. 1st Lt. T. E. TillinghaBt, 1st Lt. J. P- 
VaaZandt, 1st U. E. E. Aldrin. 2nd Lt. \V. R. Fletcher, 1st 
Lt. E. H. Nelson. 2nd Lt. Bayard Johnson. 2nd Lt. A. C. 
Foolfc, 2nd lA K. G. Fraser, Uent. S. H. Wooster, U. S. N.. 
2nd Lt. G. W. Polk. 2nd Lt. F. \V. Niedcrn.eyer. 


Aeromariae Co. Opens Flying-Boat School 

During the war the Navy Department establiabed a school 
for carpenter’s mechanics and used the factoiy of the Aero- 
marine Plane and Motor Co. as a class room for government 
workers. Navy pilots were .sent tliere for construction work 

new flying srfaool will be opened this spring, but instead of 
being trained for war, students will be trained to take their 

C. F. Redden, president of the Aeromarine Engineering and 
Sales Co, said that since the Navy arranged with hia concern 
to distribute llS-2 Navy Patrol flying boats which the govern- 
ment has r>‘leaacd with the idea of developing commercial 
flyii^, many inquiries have been received from sportsmen 
and «^era concerning instruction for pilots. 

Those who wish to learn flying want the Anest instnictors, 
and the assurance that the piaites used are of the best. Before 
the war Aeromarine was a well-known name in aviation — 
even then Aeromarine products had proven tbeir worth. 
Today the Aeromarine flying boats are the finest that skill 
and excellent material can pi^uce. Instructors at the flying 
school will be ex-arniy and navy offieers whose records speak 
for tbemficlvea Stu^nts at the Aeromarine school will re- 
ceive instructions in both land and water flying craft, par- 
tienlarly straight flying and navigation neeesaary in passen^r 
cariyiDg machines. There will be a lecture courae in addition 
to the actual flying, and this will cover the general principles 
of flying- — the manufacture, assembly and rigging of machines. 


Redden, ”to make this school the most elaborately equipped 
special living school in the country. We realize that we an 
faced in the future with a ponible lack of trained pilots. 
Manv of the pilots who served in the Air Service during the 
war have r>-turned to civil life. ThU affords a remarkable 
opporiunity for the thinking man to prepare himself to take 

an active part in flying — the newest, qnickest and by far tbs 
most comfortable mode of traus[)or1ation." 


Merger of Two Montreal Aircraft Firms 
1'hc early spring weather finds flying a'ready nnder way ia 
.Montreal. During the winter arrangemcRts for a merger of 
the two pioneer flying organizations, the R. & W. Air Service 
and the Canadian Aerial Services. Ltd., have been completed 
Tlie amalgamated concerns will operate nndrr the name of 
Canwlian Aerial Services, Ltd., from the public customs sir 
port at Laziird, near Carticrville, Island of Montreal. 

Thi.s air (>ort is very nicely situated on the Canadia 
National Railway, main Ottawa Line, and may be rvaebsd 
from the center of the city by train in twenty m’nntea, and bf 
street car in half an hour. It is very well equipped with « 

Force regulation tvpe, matcriallv strengthened to stand the 
rigor of the Canadian winters. 

The stall of pilots includes Adelard Ravmond, H. D. Wil- 
shire, R. B. Darille, J. H. St. Martin and L R. Chsrron, all 
of whom have had considerable experience in commercial fly- 
ing. A. E. Walford, the secretary-treasurer, has niade^ta 

looks after the finaneial interests of the rampany at its oflia* 
in the I.ake of the Woods Building. 

The company at present owns six mach i.ea. and expects M 
a very short time to obtain soother one for operation. Thsk 
maintenance is under the supervision of R. W. Warner, >* 
charge of engine repairs, and A. B. Smith in charge of rigCT* 
Contracts are now 1>eing closed for exhibition flyii^. asrw 
advertising, aerial photograi>by and flying instruction, sa^ 
beeanse of an efficient organirAition with eonsiderable ''Xp» 
ienee behind it, satisfaction and reliabilty arc assured to in 
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GAL ENGINKS 

FOR ALL AIRCRAFT 


T he brilliant performance so 
characteristic of Wright 
Aeronautical Engines has 
made possible much of the new 
achievements in aeronautics. 

This company with its ten year 
record of unintemipted service 
in aeronautical development, is 
devoted to the single end of iden' 
tifying its product with all that 
is constructive in this important 
industry. 

Wright Aeronautical Corporation 
Paterson, N. J. 
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Aircraft and National Defense 

Many ill-infomed statements upon the relation of aircraft to National Defense 
are current. TTiese react unfavorably upon the public and our legislators and 
lend to cloud vital questions of national policy. 

A recent instance of this followed the storm created in army, navy and aviation 
circles by Brig.-Gen. William Mitchell’s able testimony upon the effectiveness 
of bombing and torpedo planes against surface ships. 

Radical changes in Government policy toward aviation are imminent. These de- 
velopments are expertly and intelligently covered in AVIATION AND AIR- 
CRAFT JOURNAL, together with the weekly news and authentic technic- 
al articles. 

Whether yours is the interest of spectator or participant in this gre at w orld de- 
velopment, it will pay you to read AVIATION AND AIRCRAFT JOUR- 
NAL every week. 

Sign the coupon now but do not send any money with it. We will send you the 
next two issues sis they appear and bill you for a year s or six month s subscription, 
as you prefer. If, upon receipt of bill, you decide not to continue, advise us 
promptly and accept the two issues with our compliments. 

Aviation and Aircraft Journal 


GARDNER, MOFFAT CO., INC., 

225 Fourth Ave., New York. 

Send me the next two weekly issues of AVIATION AND AIRCRAFT JOURNAL. 
If, upon receipt of bill for subscription as indicated below, I decide not to continue. I will so 
advise you, and understand that no charge will be made for the two copies. 

One Year (52 issues -U. S. $4-00; Canada $5.00; Foreign $6.00) 

Six Mos. (26 issues-U. S. $2.00; Canada $2.50; Foreign $3.00) 

Name 



aird Swallow 

A ^ Z4meriea^F!rsf 0>mm^rcial^irf>lane'’ 

T he Laird "Swallepw” carryin® three passetirers gives a performance with its ninety horse power 0X5 
Motor that you have heretofore expected only from much heavier ships. This means a worth while 
savings in the cost of operating. The distributor will find in the "Swallow" a handsome proposition 
for this season— Your investigation will result to your profit. Send today for our new illustrated Ixmkiet— 


E. M. LAIRD COMPANY 

MANUFACTURERS 
WICHITA, KANSAS 
General Sales Oflficet 
2216 SO. MICHIGAN AVE., CHICAGO. 


AMPHIBIOUS LANDING GEARS 


double ihe utility of a Hydroairplane or a FlyHng Boat. 

We are prepared to design an amphibious gear adapted to 
any type of hydroairplane or flying boat now in service. 

A recent gear of this type (patent applied for) has passed 
Navy tests. 

The gear is simple to build, install and operate. 

Write for fall Particulars 


Address 


ALEXANDER KLEMIN AND ASSOCIATES 

Consulting Aeronautical Engineers 
22 East 17th Street New York, N. Y. 
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THE AIRCRAFT SERVICE DIRECTORY 

W'here to Procure Equipment and Services 
MRPLAKSS ACCESSORIES EXHIBITION WORK PARCEL CARFYlXfl 

VNO^S TRAt^NGFOR AERI A L ADVEBTISINO AERIAL PHOTOORA PHY 

PARTS Pn/)T OR MECHANIC PASSENOER CARRYINO AND MAPPING 

FOR SALE 

CURTISS MODEL F FLYING BOAT 
NEW— IN PERFECT CONDITION 

FRANK G. SCHEUIT 

I20e Ml An.. BalfiavK. Md. 


Aerial Cameras and Accessories 

Aerial Photographs 
FAIRCHILD AERIAL CAMERA CORP. 
136-146 West S2nd St.. New York. 

REDUCTIONS 

IN NEW CANUCK A OX-« ENGINE SPARE PKRT^ 
cnnibnrkiM, »»ire uid 

AIRCRAFT MATERIALS AND EQUJPMEJIT ^CORP. 

HAMILTON PROPELLERS 
DELIVER THE GOODS 

HAMIUON AERO RFC. CO. 

eTE LAVTON BLVD. ■■LWAUHEE, W 1 S. 

JONES TACHOMETER. 

WRITE FOR INFORMATION 

PIONEER INSTRUMENT COMPANY 
136 Havenieyer Street Brooklyn N Y 

1 VAN MUFFUNG&MARX 

' CONSULTING AERONAUTICAL aod AUTOMOTIVE ENGINEERS 

I Rnearcb ind Reporti Dnigs kod Dcvelopniai 

[ 299 Midiioa Atosoc, cor, dlU Sboot. Now Toifc CAj 

PHENIX FIREPROOF DOPE 

PHEHIX PIBEPROOP PAINT OB the wood work prevenw 
Sold lor circular, lamples and prices. 

AloBieoiB ood Cloir 

PHENIX AIRCRAFT PRODUCTS CO., 

WILLIAUSVILLE, N. Y. 


PRICE REDUCTION 

New and Rebuilt JN4D, Canuck, 

F Boat, OX & K-6 Motorg, Parts 

CURTISS EASTERN* AIRPLANE CORP. 

130 So. FihccBlb St, PkilcddpliiA Pa 

* WRITE FOR OUR 

SPECIAL PRICE LIST 
CANUCK. JN.. AVRO 

and ox-5 parts 

eRIGSt^N AIRCRAFT limited 

120 KINC ST, EAST. TORONTO. CANADA 


CANUCKS AND SPARES AT BARGAIN PRICES 

MPW WINGS . Sito UPPERS 1 covend 

.>c.T " LOWERS J by Voisui. 

AiPd N¥w“c&'KUCKs“Slooo°TO*st^"’ 

DE LUXE AIR SERVICE, lac, Aibarr Park. N. J. 

AERO CAMERAS 

U. SIGNAL 

AS It Mptilm Blijo mltl- 

will yo CAMERA COMPANY 

Aero Dope io» N. Dearbora St.. ChicacB^ lU. 

W. H. C. Aircraft Co., Inc, 

Ctd our pricea oa ParU belorc oiderin*. 

One New "CMUck" lor tale al rea»n«ble price wilh oew 
OX moKi. 

Cel our price, on elf Aircrafi Material before oidering. 

The Wiag SpociaIwU. 12 Wail St Wa.1 Lyaa Mew. 

NEW FIVE - PLACE ST^DARD 

wSiuef'ilwBtfoU*''!^^ ft pralsrt ooW. FmJI» le^ed^IAS 

** iBUBediale DoUnry. RooMYllt Fiold, Long Iibnd 

C. D. cS^BERL^*!^ GeiJ. Dely . Wertbory, L L 


RADIATORS 

FOR HS2-L, NEW, PERFECT CONDITION 
AIR TRANSPORT EQUIPMENT, INC. 

3S0 Broadway. H. Y. Td. Fraakb S8J 
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THE AIRCRAFT SERVICE DIRECTORY CoBiimted 

INDEX TO ADVERTISERS 

EX ROYAL AIR FORCE PILOT desires po- 
sition with Aircraft Company either as pilot 
or ground man. Has h^d'over 2000 hours 
flying and good business experience; excellent 
references. Instructed Gosport System dur- 
ing war; fly anything after couple hours dual. 
Will go anywhere. State wages, etc. Box 226 

* 

Max Topper & Rosenthal 

Wholesale Dealers in 

Airplane Supplies and 
Cellulose Acetate Dope Specialty 

llth Ave. A Penna. Tracks — Columbus, Ohio 

Amerirsn Ix^c.n— Air .Service Post 6»2 

B 

BetUlehem Aircraft Corp 519 

L. P. YVITHERUP 
ESICNS P»' ,■"» 

1 ^ EVELOPB4ENT }S!? UrwT w i.rpiei.. rngiBce 
1 ^ ELIVEKY SabwiI Me Tear Bwriag Preblew. 

■ LoA Bos 1412. Cineinaali, O. 

Curtiss Acroi-lsne & Motor Corp S20 

1 

“FOR SALE: 

Curtiss Model F rebuilt Flying Boat Hull, 
standard wing section, in perfect condition. 
Will sell cheap to make space. 

VENTNOR BOAT WORKS 

336 Filik Ave., Veatsor. AdaaCtc CHy. N. J.** 

Diggins, Ralph C 5*2 

E 

Ex-tinge’s Flying Guide 5*1 

H 

Huff, Dfllnnd & Co.. Inc 5-13 

K 

Klemin, Alexander & Associates 539 


'‘Trouble Shooting" 

EYTINCE’S 

FLYING GUIDE & LOGBOOK 

M.iiy helpful hial. for lhasa aclively eageged la avi.uoa are 

Over 1300 Federal, lauaicipal and private landing helda, 
wilh descriptiona. War Department Orden . Eying rules, asd a 
ruled 1.og.Book drvifioa for important record., are included. 
"Coal-poekat" mm — leaiUy honad— *23* postpaid. 

Send the coupon NOW — Test it 
FREE EXAMINATION COUPOl^ ^ 

L 

I.aird. E. M., Co 539 

U 

Martin, The Glenn L., Co 5** 

S 

Sperry, LAunrence, Aircraft Co 542 

T 

Tbomss-Uotse .\irciaft Corp J43 

W 

Aviaiioo a Aircraft Journal ( No. A. k A. J. 4-25-21 

Wiley, John, & Sons (>41 

Wright Aeroiuuitical Corp 1*37 
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THE P-T^ IS 

FLYING £ OUT!! 

or soon will be on every Field in the 
country, yours included. 

Do you know our EMPLOY- 
MENT COMMITTEE will fur- 
nish particulars and place you in 
touch with ex-service Pilots, Mas- 
ter electricians, Aero-Mechanics, 
Riggers and Field Men, Radio- 
men too, upon application. 

Of course this service is Gratis. 
Address your applications NOW to 

AIR SERVICE POST 

AMERICAN LEGION 

11 Emit 38lfa Street New York 


The Spar 

t Ping That Cleans Itself 

B. G. 

CeelTKler. le 1 

>e U. S. An, Air Serrict & It. U, S. N.t, 

THE BREWSTER-GOLDSMITH CORE. 

33 GOLD STREET 

NEW YORK CITY U. S. A. 


Warmich NQN'TEAR A«ra-C/*«A 

A SAFE CLOTH for FLYING 


For Partin^^M ^ 

WELLINGTON SEARS & CO. 

M V*rth Street. New York 


AVRO 

(_FoTmerl\f sold by interallied Aircraft Corp.) 

TWO AND THREE PASSENGER 
Refiaided sew to not cutoaier $2759-$459l 
Used but is esceOeat flying sbape $1759-$2359 
la need ef new falwic sad niaor 

repairs ..... $12S0-$155» 

New 110 H. P. Lc Rhone metors . $ 950 

We are noD> Headquarters for Avro and Le 
Rhone spares and will maintain a complete 
slocb at all limes 



Lawrence Sperry A ircraft Co, Inc. 

Fsnningdsie, Long Idand, 

New York 

Pboee; F>neie|dele 1» 


LEARN TO FLY 

IN CHICAGO 



DO rou KJVOIV 

that AVIATION AND AIRCRAFT JOUR- 
NAL in covering more thoroughly than any 
other publication the current news and 
latest technical developments each week? 
SUBSCRIBE NOW 
52 Issues-Four Dollars 

AVIATION AND AlRCRAn JOURNAL 

225 Fourth Are., New Torit 
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THOMAS -MORSE AIRCRAFT CORPORATION 



THOMAS -MORSE AIRCRAFT CORPORATION 



THE EABLY BIBD <HD-1 B) 

OUR AIRPLANES ARE PRODUCED BY MEN EXPERIENCED IN THE DESIGN AND 
CONSTRUCTION OF COMMERCIAL AND WAR TIME AIRCRAFT OF ALL TYPES 


HUFF, DALAND & CO., INC. 

OGDENSBURG. NEW YORK 

AIRPLANES FLYING BOATS MOTOR BOATS 
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1 ) REAR BRACING 
^ SYSTEK 




INCID.ENCE 

WIRES 


^ PROPELLER 

*' \ FRONT BRACING 
\ SYSTEM 


STAR FITTING 
STREAMLINE 


GASOLINE TANK 
'' COWLING 




c A OIL TANK 
^ COWLING 


RADIATOR 


MOTOR 


LOWER 
INNER WING 


Liberty 

Power 


iN war-time it is imperative that all fighting planes on which the Nation depends 
^for defense, should be American built throughout. 

In time of peace it is no less important that every detail in the construction of com- 
mercial planes should be of domestic manufacture— if the owner is to be spared the 
penalty of long delays in repair and replacement service. 

TTie two liberty 12-cylinder motors which p>ower Glenn L. Martin airplanes are 
straight American from spark plug to bed-bolt. No aeronautical engine of the same 
horse power has ever approached the record of the All-American 400 horse power 
Liberty motor for efficiency and reliability. 


Xhe power plant of a Martin plane represents the latest 
and best word in American engineering, and is typical of 
the quality which goes to make up every individual part 
of a Glenn L. Martin plane. 




FRONT VIEW SHOW- 
ING RELATION TO 
UNDERBODY 


REAR VIEW OP EN- 
GINE AND BRACING 
SYSTEM 


THE GLENN L. MARTIN COMPANY 


CLEVELAND 

Member ©/ Manufacturers Aircraft Association 
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